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1. MRYHPBEIES

VLRI BB 7 A PR A LR . AR EBEFAETAEYURF, mMAYUREEH
JEFE . KR EY . RV EELXE LN EILEYS ALY AR, Bk
A L fRI4E 3R 7R A (CHL0) 106(NH3) 16H3 POy 5 ToHLBR A T 55 Mk EREE . Helmke %:(2001)
BFE T LR B AT Bk BRER A B, TAH L B i 1R S DT 1 A 0 B PR VO B
EEFIFER VKR R TR R B IR A DT AL, BRAREE EE R ER AR A A LA,
Bhushan ££(2001)#57 T Arabian W8 RIE , AN BLEMEIR KRR = S 78 BB
B EA/EBROC) M THLIR(FE S CaCOy),

XHRIE S HESE HRTRZ & Fikmz=s B 270, DIRY A YR MEIR A & B 18
A X 2R K . Babu 2F(1999)8F 5 T EE PG R RZ VIR PR 4, AHLBKS
B 0.08% ~5.15%2 1), WL B7E 0.51% ~11.11% 28], Hulth 2:(1996)JE2F T Lk
FEUURRY) BRI BK PR 2310, TTARI R B PR R 1.3% ~2.8%(F14 1.9%), B
R Y BRAE SR OB L, BARAVR B 43 1 T3 R B35 £ . Palanques %5(2002)RF 57 & BX
B3 PR B TR R A ULk & B AE 0.28% ~1.38% 2 18], ¥ h 0.42%, BERSSE
7E 0% ~0.86% Z.[8], “FY{H K 0.51%, FHR S BRELZ TR FALR/N, i CaCO;s
T EHEL, HEHRO0, KN CaCOs FEREZ TR h AR iR, TLBHBRERER M 751k
HRRUR KA Isla SEQ2002)BF5Y T S A= 1Sk 38T, & U7E Gerlanche ¥l fR
PIrp AP (OC) i BB(TCO)RY 90%LL |, TEXRZIFW+ OC &8—MRIE 0.72%~1.61%
ZI8], £ 0~12em |2 OC & BFERE R ; RIZTHFWH CaCO; & BAbEA, M1
0.003% ~0.7% 2 [8], BrRayshfii CaCOs F B, Thamban %(1997)if57 T Arabian ¥
RN GTIRY ) OC  THBRERBRED) . B VIR & B8, 7F 0.94% ~8.7% 22 [] ; CaCO4
HRTMEK, 7£7.1%~67.6%2[6, %X OC §&E CaCO; RIFMEXE, S
RER AR, AV EEZWRAT 1. A . TUBRYEET . VR
SR RER, EARM KX R R MR A/NRE, i 1A R7E Gerlanche #EIT
B AL 0 EEZ LA H . DIEWEEW MR R IR S, 2 8ihsk
(5= AUE SN

WtEF S5 Q00X AR REZR TR BREL BT R R, BRBER R R P i &
ZRE, RKERZIIEWAESHRRCRT 0.045mm) P ERIREL 5 BE, MARUNT
0.045mm) 45 ; FITIRMAA K PR S B, HREHR, MRRhmBit s g
YIRS 3 A5, KILUUERYH . RS hmm S B THE. WRBERN
Ik FEEBONTHARMEYRENY . BEFRBRENT Y GHEFS,



108 B B ¥ & A

2002) , REBFAODX RIGFAFRYHFRANE RS | EESRTRELD, B8
R ER TTAR B VTR SN SR 88 LA R AR Eh (BRI BRI 40 s AR E Q0035 T
LAY P AR, AAENBRNAG FEZRRALREARTENE I, BENS
(1999)3& 1 X} 7R LB MBI 5 A LR I 4315 32 R R IR i B 8., TR 32 140
B TR

EL T e R AR TR P ik & B T REEDTRW , VLR 2RI A AER KT
Y& ES, KEFKIUEYPA BT S PTG LB R, BRKETMZY
RS, Rkl &R R

2. MARYPERERIE

XTFHFETBRY PR E—ERAMTRENE S, F7E 20 4 60 4F4X, Park 4§
(1960)#1 Eckelmam %(1962) AstABA R PR ERME PC MEB SHARS
%, HEMERERENSC HEIRAR, Pak HHEHPETFHFENAIKC 1
GiiH{E H-20%0, K A REHA PRI 6 C MG N-27%o0,

VA X R I VR 5T #4712 , Bhushan 28(2001) I 4HEH 58 T Arabian Rk KR,
I EBEE AN OFEAE, WRES PRI KEGRTIER Arabian 1)
FEYIRER, OREHA. TERARFYAMANED, TTHSENEEEFE TS
KT RUNREA €, —SEEEYROGH—AE)FTLIE)E Arabian 1§, EFED
HOLURMARLIR, CaCO; M EEFRIFATEERZANN, T2 BRIBR IR E KL,
HER., AENEER, HEMXENLSHE =Ry R L EEIRRE, A, E,
L3P KT & 3 R 4R % R R YR SRS CaCOs, ZEWS R RIS A T 3% Loy i ]
PRHEBHRZHE. ORNNER, ERIBRMEN T, Saurashtra Hi X 545 A 8
#iZ %8 Arabian ¥§, Bhushan 252001 A TR HA VLR RRIERT LB E CN {H
M6 C XmE, BARNLMIRE ON [HEREER KA MEEEYFR ST, [HalHE
Arabian #§H HUBRUAEEE B A F . 7E Arabian YR AEBRRREL Ak H T RAHIX , &
S, ATLLE T PR REME CaCOs HISRIR, —Fu @I, 75— 8
SR [BECERZ)=(HE AR / MRE /1) X 100], —BIEHT BE Bi/hF 100%, 0
BATF 100%, W EEERAREREER. KEHQC0b)FTAIM, EHKET
HBSE T DU RS TR - K R E A TR RN EEREZ —, Ao, EER
P H— AR B HAS S, FERE T AL R AR RIS S A TR

Schlunz Z5(2000)R{ERT AR, EHME T 2B Hi A BIEHER OC K 430X
10%g/a, HH2A 10%i8 AR, KAH 43X 107g/a, Eid Rg % s R0E
HUBARAERE ., R LIRER . HE Romankevish {48, i K% G HABGE
£ 320X10%g/a, BAXEHIBEE—EMIRE, BRHEHEIIEEFROTERE
REE,

Hulth 28(1996)BF 5% T Lok B C/N {E, AP+ E) CNE/NT 8 AT
10, fE—2eyif CON HE K BAVBR S BEE, RPTBREY AR FELRTER,
MAREBERAER, Alfred 2(1999)898 T Lawrence & F1 Labrador #EJIFRYF#y OC
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BRFAME., XF R HREERRZSCC H-21.940.1%, XHH R HERY
B ABIIX » Naidu 25(2000)JU5E T &5 46 BEMLIX 3 . 3 ARk o L JE BB ACTAT 465 A~UTAR
YIRE GRS C, RISC A NS Y, EEASERE, 6°C fi/NF-26.5%0H
2 -23%0, 3R B T B MG R TR 18 BB £ 69 V8 A HUBR AR 5°C ff,OC/N FIS"N
Naidu Z(2000)IA 7% X IR o A HURR EZ R R T Y8 v K A: VR B R4 0 B 28 I ZRAK
BT R IORE A

Mueller %:(2000)B5% T Laptev #2/2 UTARY - 6" C 18 IR 1 B H9-26.6%0 B K i
B FF9-22.8%0, FBI NI O EKRESRE R 0 Z M MMEE, WRERYH OC s C
{85-27.1%0, FHABGIRYIRTER L MHE R FEA VLRI, (BRI, Ry R,
WFPE E YIRS E . Wu Z5(1999)IA 9 7T LIARSEA MBI 6'°C (B 1T H A B ke
W, MEZOENBRARKS, B20%AEE, HFASHEHAR

SPC swn=W unS"C et W 25"C s
) W si=(3"C simn—5"C ws)/( 8°C gim—06"C we)
R 8°°C omn BT C l; 67C wni—27%0; 8"°C e 9-20%0; W s HUTH
IR NI LB W ome HUTRRYI MGV B A A DLBRA LU, #REESC 8, B
Yy eb B AR KRS SR THEE

Bayhan %(2001)B155 T &M X WREVIRY, 18 BB W E D HEk
AP YR N B WA BRI YR, RSN A R B 80%, AR
TR B T 2REEEY.

Xt F R 61°C FIWTITRRY BRI IR T S0, o — b 342 1 T JF5¢  Cloern
%(2002)MiZ T San Francisco ] O 4R RGH MY . By . BRHY) . ¥
H6°C F16UN, BB EHIMRIN BERBMMK, 6°C E-32%0~—12.4%02 ], 5'°N 75
~3.4%0—17.4% 2%, 3 HF—MEYWERRE KNS, KRMEARAR, Bkl
WA RBITHI A Y + R R AR A, B C. N R E R EREE VRN £
R, AERRNESREHEEA BRI S HAGR, WE R YR
HZFRIME, FI5eYy . E8%. RRE%,

GEATR, —RIEH T HBEERE TRREA . B ARSI A
FERFEMK, REREABRTSWLEIRR, TURES C. ON SRy mEL2Es
BORE FRIR, A BRI A1 B B B OUILRBR I 2 SR 7= 1 956 B )BT 52 #1
FREHEBRRI R GUERIETY, AR 5 IR AR E R R A BRI E ]
HABIRBTI,

= MK BRI S TR R

KA R BB VSRS TR PRI B , M7K Hh BB TR 402 LA RS BRAEETE RS . Y7k
ISR SHRAREEMBIIR(CO,, HCOy | COOMBMANR;, BB aiEmRs
VLB FIBURLCALER . HAEAEZ(9DFIR T EBETER AR, HE Tk, 85
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TR DTN A MU TR & &, YOI/ s i DU R i YRS
RISy, hr b, XFMEBIEEEMS T UTRBRER N, REHRINS, rIRYH
BB E KT 17K 8 BB

B EEBAES RN K AT R BRI R R, —Fh R AR
TR RAE YR, B YERER, B LBRBRES IR . Bk
BRI R R E YR R R IR ORI, KPR EXEE,

Yoshimizu %2001\ 8K FHBRPER E, REKHERRE LFEIE
PRI RIERAE, RIRKE L EEKZH B, FHBRERER S, M
M ALE B, TURE B 2R IR AR Ao 7 e . B G TR B R 0k Y
BRI A, KB TRIP R RN RT RV R, A MBTR R AT @ BRI A =
SI¥EINTE, {8 Yoshimizu ZFQOODEHAATIHERZVIRAE =M AK, 5T
YRR B, IR sh YT b OC Bobiss K ek, M 8 DTARE 21 K,
e E TN sh Y R TR E B RYIE A JRIA . Palanques % (2002)BF 5T A iRt i
PEPIHGE 2 M RIEEANERY LB ED0.3~0.5mg/(m’ - d)), HEE a FRE5HL
BREBXREAHE, HHEE a BRI, PO B A IR & 8L Babu %7(1999)
BFEE T BN T R R E B PRI, A A MU & B BRI A R A 7 1%
ZEY), mAVRES BN TRERWIRETF, BKNA VRS BX M TERNRHK
A=, FBEF# FRUELA HRIFIRERAIBENRER SRBNMHSE a —, 8K
IR a SEIRAEE -2

St AR TR SR AL IR VR IR X B A R E B UIR U E R R R, BT 2 RN EY
BB FIIEPELE W A BRI MY . BEIRFERH AR, BITR -5 Z i s e
B. Y EBERERME—R, —SRMEIRBEPHEEEN “HE” BXRIPR
KL, MM T 7E 2RO B YR, ] LUK 5 TURE O 40/ NBOR R A
VB BE  WM B ETE—RIL R B S , EFA VR —RIEER, BRRFEmon
H R R AR EERIR(EHHSE, 2001), (EEUNNTIRYFIREIRERTEZ —
A RS EERIR A T 1 IR HEAE I E AV E RIS BR AL B K o B EA B AL IR B
B, W7k PR VBRGNS 4 A R R A 3k 23 B USRI, FHR i)
YR, (BRI TE T R P B SRR RER A SR ml kAR, SRR

Isla Z5(2002)8H 3% & B0 ACHR AT 219G I B9 S0k A VLB 16 & _b 1 6 BB R B,
BEHIRROCTE 71% ~83%Z 0], FillEHAMRER POC AF 1/3~1/5 BIHER,
ROC M&EE5HMSHEHABMXE, TlfeR i SRR AR h—Fid
EEH, EEBTRY TR OC 45 EOLE R AT 114 1% ~2%, £ Gerlache ik
PR BRI R OC 24 SR A 7= 1) 2% ~5% , TERMA L 3% ~6%, FrLATUR
¥ OC & BEER MELRE P RIS A= s B2, BRATRARLH) OC g™,
iR . MR T K S0 f A& A s . Bransfield g4 9% RIRN R A 1™ I B
B, 7F Ross MG ZH 4.9% P, Isla Z5(2001)iF & AR #bI& 7 P M BURL @ BRI
BHEBREN T, FESEKNES . EaAEE. KIRALEGEX, HRECER
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L RATERMVKER R AL . BE KA M ERIRREE, Bk 2@
BmEsrlsgE, EPaIsEHEEN 03%~08%, FHJy 0.52%; OC #HEW
125~315mg/(m® « d), EH5Jy 206mg/(m? - d); TCHUEE & & 0~0.15%, FH#H 0.09%; T
Pl RSl 0~54mg/(m” - &), T3 31mg/(m” - d),

FPEF B FRUELA it Xl|(Anadon et al , 2002)iE % T Bransield , Gerlache &
Belligshausen ¥ IHGE &, U5 EDLZ2 R PRBRAIL . kR PC WEAEERMIIH
WhREFE, 11~1 B, fF Bransfield 1 Gerlache %z, CO, @ EARNKH N, 1
Belligshausen YIS/, FIRER M TR MY 2BIE D, BETBRMYNEEREGHE
WIZETIA, TEAEERNENERY & BNE, 7€ Bransfield iUk, 500 m 4bpE &
7 0.98mg/(m® - d), 1000m &by 51.03 mg/(m® - d), HEELE & 14.52mg/(m’ - d), Bk
GOK IR B BITIERY b Bk L BB 2 i AR 2~3 MR, ke R BB E )
EHFASM T B8  Palanques 2£(2002)7 FE BEF ) FRUELA 1% 7 #} 5% T Bransfield
VR PE AR A T IS B URLE B AYAERR AL, bR T KRR R K GER TR R E)
TERYREE, FHBEETKRER, PEKPERKEFSEELRESES, X
112mg/(m’ - d), KEKFRAMEHIAELTE, X 532img/(m’ - d); HRKEE/ME
BAER S, 2 0.08mg/(m” - d), JKEKHB/MEWHBTERZ, K 1 178mg/(m” - d), &
EAKMY AR BEF —HEE L, R EKEERR 95%E T 60d Z N, TEAFFTX
PR B Bk 48 K BR 4 8 MLER (29 /5 BBk 90% ~99%), HJ2/K OC WIERTE
0.01mg/(m* - A)(#]4:)~9.8mg/(m® - A(GH)Z 8], JE/Z K OC @ EFE 26.Tmg/(m” + d) (&
H)~T3.5mg/(m” « K F)ZIE o BRI P IBREREL & BAE 0.2% ~4.1%:2 6], FEHEURFEEE
PR XA R A BIRIR(Y 4.11g/m%), YR KB A B 2 B AR5 60d fY
AN TR TR BY, X VT BB SIR IR M B 5 6, T AL T 5 BBk 1B N 2 (E ik,
HEREX AL ZNYIARR/D, KBEYRERLLTEZA 3 M HESR, YiEE
EEFHREG, EPEREMRZEY, FBEYN SFEMREF K 0.35%FH 18%, &
Bl B IR A Y RE G R L LRI

TR XS ST AR R R K TP BN 2 B B R TR, KA HUBR B R A
HE P , BRYTER T BB R AWM, KR8 R EK A S S EIEIR,
EEBRYEER THE, MKZHEAYRGBYHRZmEERK,

IURL T8 (PIC) M 7K A2 [5] V3 RS U AR A 0 5% 8 AR B T kA o 5 B SR 4 1 2
BEEBRIRRAIK S &M R PIC TERFETREGREEILT Y . AL YRE (R
TEFRBERVRWA YD . R FHESERETE RAEYRBOEREITE, URGERE DS
TR . WHAETHA . BIRAY A B (FEEE i A B2 A 7L e 41
B, X EEFORAE AN KB B RV T B AL T St s A KR ilhE £, Fr
PL, BAUKESAE R PIC REHEE, BRRFENFY K PIC 8/,

TR YL (POC) /K A i 1 I TTU R R B IR AP UL B LA 564 . Ookikrh g
TS POC MISIRHEH; @F —ERIVIEGER; OFE& TP ITIRIBK 30 135
@R RS RIEE . BRI EBKEEA X, HANBYREZ T
PR BRI KNG MIE . A PIFFEEE RXHENR . ORI ABRAE Y K HE
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Xk B BRI RAAIRAE = 17, BT RAERR LR X BRI P £ Q7R
HH KR AR E BB AR E, WA RS ML IR PR o®. 55,
Bk KT R —RBR . BrLk, TR X AU SRR R R
TR IRE R

YEFE N RTES 5 BB I i AR Y I RS 1R A I S 2R | OB T sk ) 7
TEFF UL BB iE # S UL (RAF I L 251455 o

REVURYTEH 515K 89 7 1 1 4 B E H o 20 T3 BUR DI K 5 i
ERmYREEN EE NN, A 2K Ay SiEsE TEEM, X CIGOFS it
R(Mucci et al., 2000) FF5FEINg, MIGAET= =4 10% gl HimA 2R, RYy
£ 4% ~5% BETIR SRR, B 6% EFIRY— K F R T RET L, HEUALHKRITE
R E Bk, Song % (2002)FF 5 & 1L #i R IR K VTR OC M4 iR
HOK 4.789x 107 Ya, H C, N, P, Si ZNFpAREEN MEEEEH N>P>C>Si |
B TFRHRAE AR E RBRASVURYAL U ARRT G S REAER D, REH ON T
#L/NF OC/ON, OC/ON fHRAGEE S Bl MU i FUURE) ON & RE ARG A
S REE L5 Y%t ON MR M 23T ON WEE, RATIEYIFRI BRI EREZ S
N. P Kk Si SHEFEERWEN, B3UiB- KA mk el ik idy q, HRaErmRG
S T] Kb BRI R 20% ~40% CRE&WI, 2003), JREARAEY) ST 5 a4 R Y3
BB AT 2R HVE R EE S QO0DBIF ST T SR B S A7 X (8] H K 2 - TLB) 57 Te AR
EBRIEW, KRR SER RS RIS EM R KRR, AYUiRE
BRI E TR Y RO — 3 Ve BT R RS . A RFIEE, TSR LSS
BYEE F AL R AR S R, TR SV RS HBFEHEANGE, BRENERE
K-UURY) ) B B AR PR EE RHIEAL

FEVRY B TZAYHs) . RBSFK KI5 RERE, BAFRETXIT
By R B EK A BA BB, B EMRERD . BEEFQ00)5 I & X
POC W, 76 RRSGIERT , RISE X KEKZRERZIABE, KR 7K
FEHRNRE, B3 TIERZ POC WA, X RE/K POC {HHHE KA H £ F K, Poremba
5(1999)FF5% T #8E Wadden Wi AHRHEA YA R A R =R, AN
TR E BRI RR R R G A KR, TS RABE BN, M TIRY Fa P K
TR B T BRI, TEARE AR K TR AU LB BRI R L Bl
32.9% ~40.1% , TEREIRET 96.0% ~98.7% (K481, 2003),

TR BRI BB W TR E R, — 7 E KRR TIBW A EIFEm T
WEKIOTEME , WA T BN, XUARWRIFEYRC AR, SRR
BN, BRI T AR A DU AR (L 53— 7, DU R DR AR
HEAKIE, (R T UUBWIBR MK SRS . X A R TR P BRIB I ST M H

=\ TRY B R SCE 1R

VRPN E BRI, MG THY IR, HRERRAEN, £
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TG HUBR RO PR R TN LB (TR AR ST

TEMIK AR B TR ORI S AR oh, KB/ L3R 76 40 B ) LA A T sl il K
th, RE—/NRSFLKEIR, FETBYBE A AR SRR N 3.5%, #H
HEZN 0.5mol/(m’ - a), CaCOs FAMIRHIE LR T H B KK mmMBE, 2k
YT B DR AN R A TR — A R TR, JFEE N B R,
X BIBR B TR, AR EBISh, AL S R IR BRI, TR
FEAALAE SRR SR LA T RS, 05 R IR i (M = A4, 2001, 2002),
BRI R ERR, NEERIERE, B8 10%0 8 IUREBY L2
4 1~2cm i FE A FEAR .

ARSI BAEREMREAMNTE, S4. Mgt &R Ayimes:
SRCAET R TR G X, §LEESTFEE . £, Ry PR
HOLH LA R BRI AL X, TIRRY AL aT LURE . MRREh . BRmeehs@styi
BU-7K BT i R R 6T o BRBRER O3 IR R 5 T R 6 40 i B2 A LU A B MK,
Fe Bt R HF Fe, Mn iR BUE B —HE, FILAPLBRIT (LES AT LSRR
BREh HE A UL B SRR TR o B I0W 108 St T LA PRI B f0 45 14 CO, RIm]
WIS VB BR A (SRPYB TR A DURHIE R R F T

HE K CIGOFS i14(Mucci et al., 2000)i8 H i€ A4 Gulf #bIX & HLER T
BN 0.74~1.44mmol/(m” - d), EAbE A K 2.73mmol/(m? - d), KREIGA VIBRINT
1L HRIE 1.6~4.23mmol/(m” - d), BRZAB(1992)BF5T T VR B LA A DLBR AL 25 L
TR, AYURS BT MR INTIR L, RO A VBRI RIER, AR MR EE
HHOh 6.4x 10™/s, Hyacinthe %:(2001)BF 5 A A MBI L BUZE T WU BRI Zs Bk
AT LRI EE R, e T AR R R R EER R R A UR R fiE, B
B LI R AR IR ShUR S . A HUEH IR BB R LT
HHEEA, T NO; Bk 7E & ARG i, £8 4R F URBRAE, BEEF NO; [
WHHE, FULE S BIEL, TR, EHFLREMemn, 2RmNeBREE
whn, ARV B R BT B B (2RI, 2003),
TEFIRWIK S E T RSB IR, B R NO, HIBEE IR, 5 ERMELITIE,

(CH,0),06(NH3)6H3PO4 +1380,+ 18H CO; — 124CO; + 16 NOZ + HPOi‘ + 140H,O

(CH,0),06(NH3);6H3PO4+ 94.4 NO;— 106HCO; + 55.2N, + HPOﬁ‘ +71.2H,0+ 13.6H*

(CH,0)06(NH3),sH3;PO4+236MnO+364H" — 106H CO; +8Na+ HPOf‘ +260H,0+236
Mn2+

(CH;0),06(NH3),6H;PO4 + 424Fe(OH); +756 H® — 106 HCO;™ + 16 NH; + HPOi‘ +
1010 H,O + 424 Fe**

(CH20)106(NH3),6H3PO4 + 53 SO}” — 39 CO, + 67 HCO5™ + 16 NH; +53 HS™ + HPO?™ +
39 H,0

A YURFETIRY ) B 20T A% O 71 NO; L= CO,, SRR, i CaCO;
R, TEREERERIMERAVURAIE Fe, Mn 4L, BiMRihElL, SR,
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FH( CaCOs MTTITE
FeHUBR AT P A G T oA
CO, + H,0 = H,CO,4
H,CO; = H' + HCO5~
CaCO; + H' = Ca® + HCOy~
CaCOj; + CO, + H,0 = Ca* + 2HCO;”

M CO fEAAE R BAE, pH 300, /KPB R EERS N, B3 CaCOs HITTTE;;
Rz, HEURAFE CO,, pH K, 4 F3 CaCOs A%, CaCOs IEERIFERYIETT
By—kK R RE KPR Ca MIWKE, XFEROEEFBURHRE FI CaCO; B E AT I,

BLE AT i 3 E e X Maxwell B FIBRERESFIA DB X RIOBTFTRE, 2Bl T
JRH CaCOs F R HERE , XEH TN R CaCO; K4 T Hif#%, [FIAHK CaCO;
HEXMNFREN TOC 58, XHiME RN TOC & B CaCO: 1EfM P i E HEW
Ve B BUBRE E MBI T 72k CO,, (EIBIBRK R i) COL YR BEIS R, {24 T CaCO;
TSR (LI et al., 2002), Huber Z5(2000)iA A 254 MK M8 HLBRRITTHLBR 0 5250 F EUAELX
B R BN EERER, 2R RARBREL A WA F FRRIRELRRIF . Adler
S£Q00D) S T IRIBAW PR R A VS IRARRY, AR — B R ER I £ R,
R T IR A I Em M T AR E R, pH B2 38 CaCOs I

FE T V0 SRR X A BT 55 A A 5 3 A 1k 2 P DU T 5 OB AEER LA T T (R
TH%, 2002), BFE#RY, THBREMBIEES R H &R PR EZFER A,
BRRAI S R D B AT S E R A DU IR IR - BA R A 0T
Wk, BMhE B ERE JURE 93%UL FAEFATIRY Z RSB, K4y
B I OB DU BRI R 20 99%, LA CaCOy 2 EBRRE BRI E AR BN FERER,
A YA R E B R RIS T ER AR B, ANiEsi R Z8E8 M
BT SR AR RS AU R I S v A B E R0 F B AR A AL
# Feh B B FR B RCR I IS SR T AR A S R BT X, A
BE51 . S RENSAERNGE THIRRHA | AMEREREERBIES L
B, BB, WIEES RGN IR SHEh%E A Y AR Song, 1998, 2001),

Henrich Z£(2002)F| FiBkERERRFFICRERE T35 3 Ma LI North Atlantic Deep
Water(NADW)EI A7 17, ZEdCE3ROKEATFFRGLART, JLRPURRRIREL IR R AP, RIUHE
W b NADW EE55 Bt H IR, RO RRERNTRE N : OFREKF
BEER 1, QBEIKE T HREKNEBI; OFEEX/KMIKRERM, fEdX 1.2
Ma BRERENICF T T FEAREFGHEH 2B EMF),

Vg PETTR) R B LR RN M E TR P R R R 5 SR C R L ALK
R A7 55 KA BRIG BRI 56 2R LA S BR B (L E A2 R B (BT P 311 55

m. % &

AR, BRI RNTAGRETTRY R AR K . Sy IR o 7 2t



WG ST TR IRERR . TR 115

T RBIBIZ, Julife JGOFS f 10 KEHR MBS R RS, WHEIIEWH
PBAEFUTE . ORITHA | 1 QAR A GRS, S8H-THE-E9E
F-31 1B B R R A RPN, BRI ES R ER . Bl S
BN A VIR ITHURR SR (NS . s iR & 8%), X Ed—RIEY
HBR L2 IR QWY b R AE— RN R AR, AR ArL
JEH R CO,, X4 COMET BB BA, HMY BENEK; HE COH™ 4%,
LAY P KRR 4 A SRR A R TR, AR AR BRERER A AR, B CO, 3
KR, AT RE R KR P R BRBREE R AR DUNE, R KRB RIUIRY, SRS —
RHIEH

MG PETURBY A A IR ARG B Y 25%, (IR EBRAY 91%, IIKE Y
BRAETBLERRAR IS 1) B R BRI 5 B S EXHE MR, RIEMREHTaSX,
REEIHE TEERRE, (DGHFITRYERBEAHRA AR . BERIEHENER S
ENARRME AR,

2 % X W

B, KEH, 2001 BIESURY-IOK A ERIER . 95, BEREYBERE. BRIEVE, 47(5): 527-534

=W, REW, 2002, REEBIEYELRERBERDAGE . BFEFERE, 21U): 26~33

FHER, BREE. hsU%, 2003, EIGTIBYTH TR SHAMEFIMRNXR SERNERE, 22(1): 20-24

KA&W, 1997, PEEHIAY-SKRELSE I BRI 1-222

A4, 2000a. EEEEAS . LR EEEAREE. 1-210

R, 2000b. MEEETURYI P L YR BETE A IR YR TEIF F RO DIRE. MB7ERISE, 24(4): 22-26

e, 2003 RIS YIIRIE. TR ILFRBHE B AR

MR, 1992. WMETIEYA I, SRENLERELR. RrgiE, 1100): 24-28

e, WML, MERIZE, 2002, HEREELALARIRGR X X2 TR R ERAR A5 SR AT, DURRZEIR, 20(1):1~6

B BEEh, 1991 REEREIRRER ML TR, W HE-6ERERY L AR KSR, bR BEdR
1t.231~239

REKR, KW, FWBES, 2002 HHEERK. AMRNEARBLR aRPRER, 1202): 212-214

BER e MRS, 1999. RGP REAR IR X BB &= TURYBR I/ 1 5 EBRAE TS, MR ST, 304),
421~426

BRT. R, 2001 BEASRENIEMT SEREYRE RN, MERPLERE, 16(1):5~11

A%, BEE. ¥R, 2003. AAKE TENGTIRY DA VBRE MR EHE. FEes, 2202): 115-120

il B . TP, 2001 SERE(F(Ruditapes philippinarum)X A K 2 -FURY) R BRLE B WD, 5
WHEKFEFR, 31(5): 723~729

Eh. BES. AR, 2001 RIERRILBRAK BFRNRETUIRER. B SR, 32(3):288~295

B, IR, 2000. 9810 5 &ML TiT ¥R POC MZEILIFE. &MU, 193); 269~275

Adler M, Hensen C, Wenzhofer F et al., 2001. Modeling of calcite dissolution by oxic respiration in supralysolclinal deep-sea
sediment. Marine Geology, 177: 167~189

Alfred N N, Marcel C H, 1999. Burial rates of organic matter along the eastern Canadian margin and stable isotope constraints on it
origin and diagenetic evolution. Marine Geology, 160:251~270

Anadon R, Estrada M, 2002. The FRUELA cruises a carbon flux study in productive areas of the Antarctic Peninsula (December
1995-February 1996). Deep-sea Res. I, 49: 567~583

Babu C P, Brumsack H J, Schnetger B, 1999. Distribution of organic carbon in surface sediments along the eastern Arabian Sea: a
revisit. Marine Geology, 162: 91~103

Bates N R, 2001. Interannual variability of oceanic CO, and biogeochemical properties in the Western North Atlantic subtropical
gyre. Deep-Sea Res. I, 48(8~9):1507~1528



116 WO M % & A

Battle M, Bender M L, Tans P P, ef al., 2000. Global carbon sinks and their variability inferred from atmospheric O, and 5"°C.
Science, 287:2467~2470

Bayhan E, Ergin M, 2001. Sedimentology and mineralogy of surficial bottom deposits from the Aegean-Canakkale, Marmara
transition(Eastern Mediterranean):effects of marine and terrestrial factors. Marine Geology, 175: 297~315

Bhushan R, Dutta K, Somayajulu B L, 2001. Concentration and burial fluxes of organic and inorganic carbon on the eastern
margins of the Arabian Sea. Marine Geology, 178: 95~113

Blackburn T H, Lund B A, Krom M D, 1988. C-and N-mineralization in the sediments of earthen marine fishponds. Marine
Ecology -Progress Series, 44: 221~227

Cloemn J E, Canuel E A, Harris D, 2002. Stable carbon and nitrogen isotope composition of aquatic and terrestrial plants of the San
Francisco Bay estuarine system. Limnology and Oceanography, 47(3): 713~729

Eckeimam W R, Broecker W S et al., 1962. Implication of carbon isotopic composition of total organic carbon of some recent
sediments and ancient oils. American Association of Petroleum Geologists Bulletin, 46: 699~704

Helmke J P, Bauch H A, 2001. Glacial-interglacial relationship between carbonate components and sediment reflectance in the
North Atlantic. Geo-marine Letter, 21: 16~22

Henrich R, Bauman K H, Huber R er al., 2002. Carbonate preservation records of the past 3 Myr in the North Atlantic implication
for the history of NADW production. Marine Geology, 184: 17~39

Huber R, Meggers H, Baumann K H ef al., 2000. Recent and Pleistocene carbonate dissofution in sediments of the Norwegian
Greenland Sea. Marine Geology., 165: 123~136

Hulth S P, Hall O J, Henry Blackburn er al., 1996. Arctic sediments(svalbard): Pore water and solid phase distributions of C, N, P
and Si. Polar Biol, 16: 447~462

Hyacinthe C, Anschutz P, Carbonel et al., 2001. Early diagenetic processes in the muddy sediments of the Bay of Biscay. Marine
Geology, 177: 111~128

Isla, E, Palanques A, Alva V et al., 2001. Fluxes and composition of settling particles during Summer in an Antarctic shallow bay
of Livingston Island, South Shetlands. Polar Biol, 24: 670~676

Isla E, masque P, Palangues A et al., 2002. Sediment accumulation rate and carbon bureal in the bottom sediment in a high
productivity area: Gerlanche strait (Antarctica). Deep-Sea Res. Il 49: 3275~3287

Li B H, Yoon H, Park B, 2000. Foraminiferal assemblages and CaCOj; dissolution since the last deglaciation in the Maxwell Bay,
King George Island, Antarctica. Marine Geology, 169: 239~257

Mucct A, Sundby B, Gehlen M et al., 2000. The fate of carbon in continental shelf sediments of eastern Canada: a case study.
Deep-sea Res. I, 47:733~760

Mueller L T, Bauch H A, 2000. Changes in the deposition of terrestrial organic matter on the Laptev Sea Shelf during the Holocene
evidence from stable carbon isotope. Int J. Earth Science, 89:563~568

Naidu A S, Cooper L W, Fijnney B P et al., 2000. Organic carbon isotope ratio(8"C) of Arctic Amerasian Continental shelf
sediments. Int J. Earth Science, 89: 522~532

Palangues A, Isla E, Puig P ef al., 2002. Annual evolution of downward particle fluxes in the Western Bransfield strait (Antarctica)
during the FRUELA project. Deep-sea Res. I, 49:903~920

Park R, Epstein S, 1960. Carbon isotope fractionation during photosynthesis. Geochimica et Cosmochimica Acta, 21: 110~126

Poremba X, Tillmann U, Hesse K J, 1999, Tidal impact on planktonic primary and bacterial production in the German Waddwd Sea.
Helgol Mar. Res., 53: 19~27

Schiunz B, Schneider R R, 2000. Transport of terrestrial organic carbon to the ocean by rivers: re-estimating flux and burial rates.
Int J. Earth Science, 88:599~606

Song Jinming, Li Pengcheng, 1998. Vertical transferring process of rare elements in coral reef lagoons of Nansha Islands, South
China Sea. Science in China (Series D), 41(1): 42~48

Song Jinming, 2001. Transferable phosphorus on sediments of the Huanghe River estuary’s adjacent waters. Chin.J.Oceanol.
Limnol, 19(1):81~86

Song Jinming, Ma Hongbo, Lii Xiaoxia, 2002. Nitrogen forms and decomposition of organic carbon in the south Bohai Sea core
sediments. Acta Oceanlogica Sinica, 21(1): 125~133

Thamban M, Purnachandra V, Raju S V, 1997. Controls on organic carbon distribution in sediments from the eastern Arabian ea
Margin. Geo-Marine letter, 17: 220~227

Wu J P, Calvert S E , Wong C S, 1999. Carbon and Nitrogen Isotope in Sedimenting Particulate Organic Matter at an Upwelling



NG BT BREORE . EBMEL 117

Site off Vancouver Island. Estuarine Coastal and Shelf Science, 48:193~203
Yoshimizu C, Yoshida T, 2001. Effects of zooplankton on the sinking flux of organic in lake Biwa. Limnology, 2: 37~43

- . . . *
Sources, Removal and Transformation of Carbon in Marine Sediments

LI Xuegang'?  SONG Jinming'
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(2 The Graduate School, The Chinese Academy of Science, Beijing 100039)

Abstract

As the main source and sink of global carbon, marine sediments play an important role in the
marine carbon cycle. This paper reviews the progress of recent years research on the marine
carbon cycling in marine sediments. The main forms of carbon in marine sediments are organic
carbon and inorganic carbon, which come mainly from river transport, marine autogenesis and
atmosphere settlement. The ratios of C/N and &"*C could be used to determine the carbon origin.
The dissolved carbon in seawater could be converted to particulate carbon through biological
process, such as photosynthesis, and reef building process. Ninety percent of particulate carbon
participating in the carbon recycling process are released in the settling process; less than 10% are
deposited on the bottom sediments, still less are imbedded. Early diagenesis occurs after carbon is
transported to sediments from seawater. Organic carbon is oxidized by oxygen, nitrate, oxides of
Fe and Mn, sulfate, then finally become CO, and other products. CO, could cause change of the
pH value in sediments, and then destroy the balance of carbonate, and result in dissolution or
precipitation of carbonate. Carbon may be transferred into seawater and take part in the recycling
process, wherein biological processes play an important role. The complex biogeochemistry
processes in the compound system of sediment and seawater control the carbon cycle in marine

sediments.
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